With the outbreak of an epidemic neuropathy (EN) 
From 1 January 1992 through 14 January 1994, the Ministry of Public Health of Cuba (MINSAP) identified 50,862 cases of a neuropathy in residents of Cuba. It was called epidemic neuropathy (EN). The disease has included an optic form that is characterized by a sub-acute onset, decreased visual acuity, decreased color vision, and/or central or cecocentral scotomata and a peripheral form with a predominantly sensory neuropathy and evidence of posterior spinal cord involvement. In some cases it was possible to find simultaneous optic and peripheral neuropathy (MINSAP 1994) .
There are reports of the disease in some tropical areas and developed countries where they have not been properly clarified, though, some nutritional malabsortion, infectious and toxical factors have been pointed out (Román et al. 1985) . Some chronic poisonings due to cassava flour intake and other cyanogenic foods that have been reported as big tropical neuromyelopathy epidemies, mainly in Africa should be stressed (Rosling 1988 , Tylleskar et al. 1991 .
It is also important to point out that in Japan, between 1955 and 1970 there were about 10,000 patients registered with a subacute myelo-optical neuropathy (SMON) with a clinical description similar to ours, except for the prodome abdominal symptoms. It was considered that this neuropathy had a probable infectious ethiology, but this was not corroborated, and the conclusion was that the main cause was a drug named clioquinol (Kono 1975) .
In Cuba another biological agent (Coxsackie virus) has been isolated from some patients (Más Lago et al. 1995) . To determine the role of the Coxsackie virus further studies are required because there is a slight evidence of an infectious and communicable disease.
Since these processes are ethiologically complexes, the aim of this paper is to identify a relationship between some factors and the occurrence of this disease, and contribute to its epidemiologic characterization.
MATERIALS AND METHODS
On 29 March 1993, a study on EN punctual prevalence was carried out, according to diagnostic criteria (Table I) established nationwide (MINSAP 1993) . It was made among the 656 inhabitants assisted by the family doctor office number 1, in the Zamora community, located at the municipality of Marianao, Havana City.
The survey was undertaken by ten physicians previously trained for that purpose, and the information dealt with personal features, toxic and bio- logic risks, vaccine exposure, previous contacts with patients, useful data regarding other diseases and aspects concerning environmental hygiene; all of them before the onset of symptoms for EN patients and the corresponding period from the interview by the remaining inhabitants (Table II) . The serological survey was carried out on the whole population, but only 342 of them (52.1%) volunteered between 5 and 12 June. The survey identifyed the presence of antibodies against Coxsackie A-9 virus strains 47 isolated from the cerebral spinal fluid (CSF) in one of the EN patients by means of an ELISA technique with a cut off value of 45 or more of inhibition, considering this criterium as virus exposure with or without disease (Balmaseda et al. 1995) Any infection acquired three months before the EN symptoms began was considered a previous disease, and the same for the person without disease, after the survey was undertaken.
In the case of drug exposure antecedents, it was considered that a usual drug intake three months before the EN symptoms and, in relation to vaccination antecedents, a year before. The same time was considered for healthy patients from the moment when the survey was made.
Remarkable pathologic antecedents were registered regardless of time since that could explain the different individual responses or reactions of previous sensibility.
General and specific prevalence rates were calculated.
In the present cross-sectional study, the prevalence ratio (PR) was estimated by prevalence comparisons among exposed and unexposed individuals in the population studied, for each one of the presumed risk factors investigated.
Also it was calculated 95% confidence intervals (CI) of seroprevalence using the formula of exact binomial test (Fleiss 1981) .
We classified the study area according to sanitation conditions in three regions A (good), B (fairly), and C (bad) ( Table III) .
The proportion test was used to identify the differences of prevalence of antibodies against strain 47 by regions of that area and allowed the establishment of the relationship between disease ocurrence and the circulation of the viral agent.
The information compiled was stored in EPIINFO software and statistical analysis were performed. Finally, the MULTLR package of multivariate logistic regression was used to analize and interpret the association controlling possible confusion effects of the diversity of variables studied in the population group with serological screening. We take into consideration the previous PR to perform multivariated logistic regression model. Forward and backward approaches allowing to retain the main terms with statistical significance and to determine if any significant second-degree product terms need to be included in the model. It was assessed at p<0.10 level using the likelihood ratio test.
RESULTS
A total of 656 inhabitants belonging to 196 families were surveyed, identifying 11 cases of EN, for a general prevalence of 1.7/100; all adults between 25 and 64 years of age showed a higher rate, between 45 and 64 (Table IV) . In addition, the female sex (rate 2.3/100) and the black race (rate 6.1/100) showed higher prevalence, together with military personel, professionals, service workers, and other workers. There were no associations found within the previously mentioned variables. When dividing the area into zones (A,B,C), we found that prevalence was higher in zone A (rate 3.0/100), and it matches with better hygienic sanitary conditions, the rest having lower rate and worse hygienic conditions (Table V) .
The individual analysis of some habits or toxic factors (Table VI) showed a strong association with the usual consumption of some pharmaceutical drugs three months before the ocurrence of the disease (PR= 6.59; CI=1.8-24.6), linder infusion intake (PR= 5.32; CI=1.2-24.4), consumption of edible fat of non-certified origin (PR=4.48; CI=1.2-16.7), and smoking habit (PR=3.60; CI=1.1-12.2).
When stratifying the group between 25 and 64 years of age, where most of patients are gathered, the PR decreased slightly but the smoking habit decreased markedly to 2.12. It is relevant that three out of four patients were passive smokers.
The antecedents of dengue, allergy, hemorrhagic conjuntivitis and rubella, with the following specific rates respectively: 9, 8.5, 6.5 and 6.0/ 100, were the highest found. It is interesting to note the lower rates of the patients without previous diseases and there were no EN patients with records of being exposed to vaccines, and fertilizers (Table  VII) . Only 9 patients out of 252 inhabitants with antibodies against the viral agent under study (Cox- sackie A-9 virus strain 47), showed that exposition (rate 3.6/100). In the unvaried analysis, the PR of every antecedent was the following: rubella (PR=29.11; CI=3.8-225.6), measles (PR=10.53; CI=3.3-35.6), varicela (PR=17.72; CI=2.3-137.6), dengue (PR=10.53; CI=3.3-35.6), hemorrhagic conjuntivitis (PR=7.37; CI=2.3-23.6) and allergy (PR=6.66; CI=1.85-24.0).
Among the 342 inhabitants with serologic study, 252 (73.7%) had positive antibodies against Coxsackie A-9 virus (strain 47) isolated. The rate of exposition ranged between 68.7 and 78.3% (IC-95%). The group between 6 and 14 years of age had the highest percentage of positivity (97.7%) and the group of 45 years or more had 55% of positivity (Table VIII) .
The PR of antibodies according to the residence zones was higher in zone A (85.7%), a significant difference when compared to regions B and C (Table IX) .
According to the multivaried logistic regression analysis made on that population with the serological study to learn about the role of the biological agent in this process, a greater correlation to age, linder intake, the consumption of edible fat of non-certified origin and antecedents of hemorrhagic conjuntivitis was found. Despite the results shown on Table X, smoking still remains nonsignificant. Moreover, if we supress this variable, the positive serology coefficient will decrease, and the p value will increase to 0.0586.
If the same analysis is done on individuals of 25 years old and over, the smoking habit variable increases the coefficient (1.3010) although, it remains statistically non-significant (p=0.1431). Other variables, including virus exposure (Coef. 3.1005 p=0,0231) improve. 
DISCUSION
In the family doctor health care office number 1, of the Zamora community, the prevalence rate was about 2/100, the higher rates corresponding to the group of females between 45-64 years of age. It was similar in the rest of the country. The high rates among black people and the fact of not finding common labor risk should be underlined. In general we found that the factors associated to the disease were hemorrhagic conjuntivitis in the antecedents, drugs and linder intake, the consumption of edible fat of non-identified origin and the contact with a biological agent that is yet under study.
It should be pointed out that all the drugs consumed by these patients were sedatives; however there were no new drug or differences in the consumption of some specific drug, but mainly Valium (four patients) and Miltown (three patients).
Although the epidemic of Japan (SMON) was only caused by the clioquinol intake (Tamura 1975) , there are many reasons that do not apply to the case of Cuba. There have been changes in the Cuban's nutritional habits due to the circumstances that we are facing now. There is an increase in herb infusions intake strongly associated to linder (PR=16.86) well-known because of its sedative properties. The intake of linder and drugs having similar effects induces us to think that stress may also be a factor that increases susceptibility to this disease. Besides, the substances derived from linder might also contribute to this phenomenon; but further studies are necessary.
Concerning the consumption of edible fat of non-identified origin, there is not a clear explanation, because it was not possible to identify any illegal or altered production of this product; there was only one report of sale out of the state market due to the present situation. Nevertheless, this should be deeply studied to clarify its possible association to the disease. All of these aspects ratify that there has been a reduction of the intake of some nutritients as well as some changes in the population's diet as a result of the economic difficulties. However, there are no evidences of malnutrition in our patients. Thus, although it might be one of the many factors, it is not the main cause, as in the case of other tropical neuromyelopathy epidemics associated to severe nutritional deficiencies that affected war prisoners during World War II which is usually combined to tropical malabsortion (Román et al. 1985) . Román (1994) underlines that despite the absence of overt malnutritrions in the Cuban population, a deficit of vitamins from group B, mainly thiamine, followed by lack of essential sulfur containing amino acids in diet, and the increased consumption of cane sugar, appears to have been responsible for the outbreak.
Many studies (Dang 1981 , Oku et al. 1991 ) consider smoking and substances derived from it as important factors in optic and nervous diseases. Although it was not significantly identified in the multivaried analysis, its influence can not be disregarded, especially since its exclusion affects association to the suspected viral infection. Besides, it is known that the four non-smoking patients are actually passive smokers, except one. There were no significant differences when comparing smoking with non-smoking patients, equitatively predomination groups with a consumption rate of 1 to 10 and 11 to 20 cigarrettes. Some childhood exanthematous diseases like rubella, measles and varicella, and others like dengue, hemorrhagic conjuntivitis could turn individuals more susceptible to neuropathy or on the contrary, could also be an immunological defense that, together with other factors, facilitates a strong response with the infection of some agents. For example, the suspected enterovirus isolated from some of our patients that sometimes shows an atypical behaviour like a light cytopathic effect (Más Lago et al. 1993) .
It should be pointed out that, in large outbreaks of hemorrhagic conjuntivitis, there is a low inci-dence of the paralysis similar to poliomielitis, which includes cranial nerves, lumbosacral radiculomielitis and paralysis of inferior motoneuron. These symptoms usually appear from a few days and a month after conjuntivitis and they commonly leave a certain residual weakness (Benenson 1992) . In our study we found that this antecedent was associated.
Three hundred and forty two people participated in the serological survey. It showed 73.7/ 100 of antibodies prevalence with a variability from 68.7 to 78.3. As it was expected, there is higher prevalence in infants, and a high prevalence of antibodies in adults that explain the dissemination of the Coxsackie A-9 (strain 47) in the community. Antibodies prevalence was higher in zone A (85/100), the same area with a higher rate of EN (rate 3.0/100). We do not have a clear explanation, as to why this situation came up in the zone with the best sanitary conditions, except the crowd that exist in similar urban regions. On the other hand, we did not find association with the presence of vectors or animals.
In the SMON ocurred in Japan, studies were also made of some viral agents ECHO 21, Coxsackie A, among them, haerpes and others that produce a cytopathic effect, similar to ours. Furthermore, some authors have reported high antibody prevalence against ECHO 21 virus in regions with a high SMON prevalence. Considering this, they suggested an abnormal reactivity from patients with SMON for a reinfection to ECHO 21 virus (Tagaya 1975 , Kono & Ishii 1990 ). All these results may help us to interpret some of our data including the fact that the disease occurred more in adults.
We have insisted in pointing out new evidences as to a possible association of Coxsackie A-9 virus isolated to the occurrence of neuropathies, to explain its participation. It is also important to show the results of the multiple logistic regression analysis, since it is a model that allows us to control possible confusing variables and evaluates the interaction of a group of variables which is very useful from the epidemiological point of view in such a complex problem.
The best adjustment of this model was obtained by interacting age variables, linder and the consumption of edible fat of non-certified origin, as well as the antecedents of hemorrhagic conjuntivitis together with an exposure to the virus. Although smoking did not have a statistic significance, it may play an important role. Since when you eliminate it, other factors (including positive serology) loose their association.
When stratifying the analisis to patients over 24 years of age, there is a better adjustment of the model with the variables mentioned above, though age looses statistical significance, as expected; however, it is an influential factor since when it is not included, a significant loss is observed (particularly in serology).
Some of the factors and antecedents previously analized in isolation are evident, thus stresses their role or association in the ocurrence of this disease.
In essence, such virus, together with age, antecedents of haemorrhagic conjuntivitis, the consumption of linder (that could be a symptom of stress) together with some toxic substances and the lack of some micronutrients seem to be part of the origin of neuropathy.
Despite the detailed study developed, the ethiologic complexity of this problem is such, that we have not reached a final result, what will lead us to future research work with the available data.
